Abstract. The protection of late-succession forest habitats and continuous woodlands is the primary goal in Estonian forest nature conservation. Therefore ecological qualities of almost all forest stands in Estonian protected areas are described. Forest patches will be mapped and protected as Annex I forest habitats if they have enough structural and functional qualities. The member states of the European Union report in every six years about the conservation status of European Habitats Directive Annex I habitats. Changes in area as well as changes in habitat type's structure and functions are also declared. In the present paper the dynamics in tree species composition, stand age and larger diameter trees of monitored Annex I forest habitats is analyzed. The mean age of stands is older than the Estonian mean value, but it is only slightly higher than the cutting age of the corresponding tree species. The mean diameter of larger living trees is in general larger than dead wood, which is indicative of the forest succession and historical low-intensive forest management. Currently, conservation activities support natural succession in forests that formerly were managed economically. Therefore, changes in the composition of tree layer species are to be expected. The dominance of spruce and the abundance of broad-leaved trees are increasing in non-managed forest habitats. In contrast, the proportion of pine, birch and aspen decreases significantly. In general the number of tree species in habitat patches will increase; thereby the dominance of certain species will decline. According to the Estonian interpretation of the forest types in the Manual of the Habitats Directive, some stands with changed main tree species will need to be reclassified. Therefore the area of some forest habitat types may increase in the future. On contrary the area and functional quality of some other habitat types may decrease.
Introduction
The protection of late-succession habitats and continuous forest areas (including areas with natural disturbances) is the primary goal in Estonian forest nature conservation (Nature Conservation Act). Longtime human influence on forests and especially rapid intensification of forest clear-cutting and ditching during the last centuries have resulted in low continuity of forest landscapes (Laasimer, 1965; Lõhmus et al., 2004; Etverk & Meikar, 2008; Lõhmus & Kraut, 2010; Remm et al., 2013) . Most especially valuable habitats in Estonia are now maintained within nature conservation areas or special strict protection zones in national parks and landscape protection areas. Felling is prohibited within these areas. Some representative forest habitats are also situated in management zones of protected areas or as key biotopes in State or private forests. Guarantees of future conservation are lower for these habitats because of weaker restrictions on felling (Nature Conservation Act; Kuresoo, 2012) .
The tree composition of forest stands in Estonia depends mainly on soil conditions (Laasimer, 1965; Lõhmus, 1984; Paal, 1997 Paal, , 2002 Kusmin & Jõgiste, 2006) , but also on the stage of development of the given stand and on the degree of disturbance (Lõhmus et al., 2004; Šorohova et al., 2009; Liira et al., 2011) and on recent management/land use techniques before nature conservation measures were established (Etverk & Meikar, 2008; Liira & Sepp, 2009; Lõhmus & Kraut, 2010; . The successional replacement of pioneer trees with other tree species is a natural widespread process in (hemi)boreal forests (Laasimer, 1965; Lõhmus, 1984; Šorohova et al., 2009 ) and age of these first succession stages is long enough to build habitats with high species diversity and ecological qualities if the forest management intensity remains low (Lõhmus & Lõhmus, 2008; Liira & Sepp, 2009; Mežaka et al., 2011; Remm et al., 2013) .
In terms of Annex I habitat types, Estonian (hemi)boreal late-successional or virgin forest landscape should be covered with mixed spruce-forests: which corresponds mostly to type Herb-rich spruce forest (9050) with pattern of Western taiga (*9010) and Broad-leaved forests (*9020). Late-successional peatlands may be also covered with various forest types such as Bog forests (*91D0), some Western taiga stands or Deciduous swamp forests (*9080). The main forest habitat types can be divided into subtypes on the basis of their landscape features and special forest qualities such as sparse noncultivated Dune forest (2180), fire-influenced species-rich Esker forest (9060), landslips-containing shady and moist Slope forest (*9180) and flooded Alluvial or Riparian forest (*91E0 and 91F0) (Laasimer, 1965; Lõhmus, 1984; Paal, 1997 Paal, , 2002 .
The Estonian forest types of Annex I of the Habitats Directive (92/43/EEC) are defined with reference to forest site types of the Estonian vegetation classification (the classes have relatively uniform soil fertility, acidity and humidity) and cover the range of tree species. In some cases stands from the same Estonian forest site type may belong to different Annex I forest habitat types according to main tree cover (Paal, 2002 (Paal, , 2007 . Ecological qualities of almost all forest stands in Estonian conservation areas have been assessed (map scale 1:10 000) to determine whether they are within Habitat Directive Annex I series of forest habitats. Forest patches have been mapped and protected, if they have enough structural and functional qualities such as natural stand composition, presence of old trees, dead wood, indicative species etc. The signs of felling or ditching during last 30-50 years should also be missing or very infrequent (Paal, 2002; Palo, 2010b) .
The member states of the European Union report every six years on the status of habitats and species and state's progress in implementing the goals of the Habitats Directive to the European Commission (European Commission 2006). Initially no country had a monitoring system of forest habitats or even unified understanding of possible indicators (Kuris & Ruskule, 2006) . A redesigned monitoring project of valuable forest habitats in Estonia started at 2006; but the number of plots remained still too low for representative survey (Palo et al., 2005; Palo, 2010a) . Since 2010 a new methodology (Liira, 2009 ) has been used. Principles implemented there can be summarized as follows: random sampling from Annex I map database, managed by the Ministry of the Environment; sufficient quantities of plots for data processing for rare habitat types or correspondingly to the area of other habitat types; a list of characteristics which describe the structure of the stand as well as its biological heterogeneity and some special landscape features. Monitoring, defined as identification of changes and interpretation of trends, should show real results after 2018, when data collected on 2010-2012 can be compared those from the period 2013-2018 . The understanding of processes which have shaped present forest habitats and will influence future succession, is the key to interpretation of monitored changes in the next periods. So far, only some aspects of development of Annex I forest habitats have been analyzed using actual field work data originating from mapped stands (Palo & Hoder, 2009; Palo et al., 2010 .
The focus of the first monitoring study and this paper is a description of the present composition and heterogeneity of stands of different forest habitat types as one fundamental assessment criterion of the successful forest conservation is the evaluation of specific structures of the Annex I forest habitats. We analyze stand tree composition, canopy layer trees' age and dynamics of diameter of living and dead wood. Forest management practices which have influenced the development of these stands, as well as future habitat succession and nature conservation details will be discussed. The question posed: is there a contradiction between predetermined habitat classification units and forest succession in the future?
Material and methods
Habitat types were designated for forest of sampling plots stands as in Paal (2007) and in Palo (2010b) ; shortened names and codes of habitat types (92/43/EEC Annex I) are given in Figure 1 . Sampling was completed according to the method described by Liira (2009) : 11 forest habitat types were monitored in 2010-2012; 425 plots with radius 20m were described (numbers of study plots per habitat types are presented in Table 1 ). The full scientific names of the tree species are shown in Table 2 . The plots randomly pre-selected location was only corrected/replaced during fieldworks because of earlier mapping errors or if the plot was unreachable within a reasonable time.
Collected characteristics, used in this paper: Tree composition of the canopy layer (the higher, I layer) -expert assessed composition percentile of trees in canopy layer.
Tree composition in the lower sub-canopy layer (II layer) -trees reaching height of 25-75% of the higher canopy layer, dominant tree species and/or other species list (without high Corylus avellana, with Salix, Sorbus or Prunus padus trees); expert assessment.
Regrowth layer -all trees including seedlings, lower than sub-canopy layer (with Salix, Sorbus and Prunus padus trees, shrub forms are calculated into shrub layer), dominant tree species and/or other species list; expert assessment.
Shrub layer -all shrub species, including high shrubs (e.g. Corylus avellana or Frangula alnus of up to 8-10 m), dominant species and/or other species list; expert assessment.
Mean and maximum age in years of the canopy layer trees -data from forestry database and expert assessment in the field.
Breast height diameter (cm) of three largest living tree trunks and one largest lying dead tree was also measured.
Statistics
Data analysis was conducted in R using tests as implemented in package "stats" (R Core Team 2013) . Differences in species numbers and trunk diameters were tested by Wilcoxon signed rank test. P-values were adjusted by Holm-Bonferroni method for 11 habitat types. For each habitat type, tree layer and species the proportion of plots presenting the species in the layer amongst all plots of the habitat type was calculated and is given in Table 1 . These figures are frequencies of stands which present the species. Note that missing trees or shrubs in a layer was also treated as a "species" and denoted as "0" in Tables 1 and 2 . Differences of proportions between layers were determined by chi-squared test. For each habitat type, p-values were HolmBonferroni corrected and number of tests equals the number of species found in that type, including "0" (see Table 1 ).
There are three different types of composition formulae in Table 2 . For the higher (I) tree layer, coverage proportions of each tree species were estimated in the field, so that mean coverage percentages for habitat types could be calculated. Secondly, plots could be classified by all dominant species and therefore frequencies of dominant species could be calculated. This formula shows species which dominate in each layer in each habitat type. Finally, a composition formula can be obtained by dividing the number of occasions a species was found by the number of all occasions any species was found in that layer. This formula reveals the overall diversity characteristic to habitat types, regardless of species dominance.
Results and discussion

Stand characteristics in general
Absence of trees in canopy layer (0-level on Figure 1 ) is a result of natural disturbances because clear-cutting is prohibited in Annex I habitat areas (Paal, 2007) . In other habitat types 0-5% of plots had a missing higher tree layer (I layer), lower tree (II) layer was missing in 0-37% of plots, and 0-13% of plots had no regrowth. (Figure 1 , Table 1 ). The habitat types growing on fertile soils with high probability of natural disturbances (Slope forests, Riparian forests, Wooded pastures) showed variable tree species number (0-10) (Figure 1 ). According to the canopy layer mean composition formula Broad-leaved forests, Slope forests and Riparian forests with 12 tree species were the richest in species ( Table 2 ). The stand's canopy layer variability and also mean tree species number was lowest on poor soils of Dune and Bog forests, where only 4-5 tree species were present (Figures 1, 2 ; Table 2 ). The lower sub-canopy layer mean tree species number was lower (Figure 2) for the Western taiga, Deciduous swamp forests, Alluvial forests and Broad-leaved forests where the regrowth species number was also lower. The regrowth layer tree species number was much higher than species number of sub-canopy layer in peatland forest habitat types (Deciduous swamp forests, Alluvial forests, Bog forests) (Figure 2 ). Sub-canopy layer, regrowth and/or shrub layer may be absent or species poor if higher tree layers are very dense. Intensive grazing or undergrowth cutting can only in few cases be of major influence in Annex I habitats, as this type of management is rarely permitted. Increasing regrowth and shrub species number comparing with higher tree layer may be result of better light conditions (fast growth after grazing abandonment, natural disturbances or selective cutting) or drainage on peat soils (Lõhmus & Kraut, 2010; Liira et al., 2011; Remm et al., 2013) .
Comparing the tree species in different layers, in some habitat types a few species may exist in the sub-canopy layer as well as regrowth, but are never found in the canopy layer composition, e.g. tree shaped forms of Sorbus aucuparia and Prunus padus or rarely appearing species like Gray alder. In most habitat types, the sub-canopy layer and regrowth contain spruce and shade-tolerant broad-leaved trees more dominantly and frequently than in their higher canopy layer ( Table 2 ). The shrub layer tends to be more diverse in habitats on dry and moderate rich soils (Herb-rich spruce forests, Wooded pastures, Broad-leaved forests, Esker forests), where about 5 species grow on each plot and more than 20 different species can be found in each habitat type. Poorest in species are Bog forests where the shrub layer was absent in 55% of plots and the mean number of species was one (Figures 1, 2; Table 2 ).
Monitored Annex I forest habitat types had typical or moderately diverse tree and shrub layer composition compared to Estonian forest site type mean values (Adermann, 2012: Table 33 .1), as far as they are comparable with each other (Paal, 1997 (Paal, , 2002 (Paal, , 2007 Kusmin & Jõgiste, 2006) . 
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The differences in number of average species between tree layers (canopy and subcanopy layer and regrowth; Figures 1, 2) are not pronounced for most habitat types and the tree species number in boreal or hemiboreal forests remains limited (Šorohova et al., 2009) . The mean age of trees in habitats (Table 3 ) is higher than in Estonian forests in general (for example pine is 72 years and spruce 58 years as described by Adermann, 2012: Table 12 ) and the permitted cuttingage for different tree species is reached (RTL 2007, 2, 16) . In protected sites the age should be higher than the Estonian mean, but directly comparable forestry data are not available (Mets 2011). The age of the trees is an important but not the only indicator of a high degree of representativity (Palo, 2010b; , since the protection of Annex I forest habitats has more objectives than only preserving old forests (92/43/EEC). Modern forest protection approaches combine species conservation with preservation of natural processes and substrate dynamics (Lõhmus et al., 2004 , Brūmelis et al., 2011 Winter, 2012; Götmark, 2013) . The age of the trees stays temporarily low also in stands which are regenerating after natural disturbances, but there are always sufficient microhabitats for specialized species (Šorohova et al., 2009; Lõhmus & Kraut, 2010) . Nevertheless, low tree age in Annex I forest habitats is mostly associated with too few substrates or too little volume of them (Palo et al., 2010) . Uniformly low mean ages of birch (70-74 years) were present in Slope forests, Alluvial swamp forests and Wooded pastures or oak (103-115 years) in Wooded pastures, Herb-rich spruce forests, Esker forests and Slope forests. Low spruce, birch and aspen mean ages (50-75 years) in Wood pastures are probably a sign of the overgrowing which started in many areas after the Second World War. It was expected to find very old pines in Dune forests, or old pines, spruce, birch, aspen and black alder in Western taiga and old oaks in Broadleaved forests. Slope forests and Broadleaved forests containing old pine trees are however rare, but were nevertheless represented in the sample (150-180 years) ( Table 3 ). The latter forests are probably overgrown Wooded pastures, as some of them also contain old pines with a maximum age of 140 years. In future, the mean age of trees in unmanaged forest habitats may reach the level of the mean biological age of the trees as shown in Table 3 .
The mean diameter of the three largest living trunks was in most habitat types significantly higher than the diameter of the largest dead wood (Wilcoxon signed 
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Dynamics of tree layer composition, tree age and large diameter trees in Habitats Directive Annex I forest habitats in Estonia … Table 3 . Mean age (years) and maximal age of I, canopy layer trees in habitat types by species. Only plots presenting a species are included in calculations; confidence interval is given if there were at least three such plots. +/--half-width of 95% confidence interval of the mean. Maximal ages at least 100 are indicated. Tree name abbreviations see in Table 2 , habitat type names see Figure 1 . (Figure 3) . In the stand level the diameter gap between three largest living trunks and diameter of lying dead wood (Figure 3 ) is also characteristic for initial forest succession phases (self-thinning), but in some paludifying forests the volume (diameter) of new tree generation also remains lower (Nilsson et al., 2002; Simard et al., 2007; Šorohova et al., 2009; Lõhmus & Kraut, 2010) . In addition, this gap may be a sign of earlier low-intensive forest management effect in the forests which are now protected (Tyrrell & Crow, 1994) . In strictly protected areas, the mean value of the diameter gap as well as the mean age of trees in every habitat type should balance in time, provided that the frequency of natural disturbances and paludification processes does not change rapidly.
Future changes of tree composition in habitat types
Data from Tables 1 and 2 shows the current tree layer composition of each habitat type. As most of Annex I habitats are nowadays protected and therefore unmanaged, natural processes are taking place. The aging trees on canopy layer will be replaced by trees from lower layers and hence one can predict changes in species composition of plots which belong in that habitat type now. Pine dominates in the canopy layer of Dune forests. Spruce is common in the sub-canopy tree layer and regrowth, but like deciduous species rare in the canopy layer. A comparatively species-rich shrub layer with presence of oak, ash and maple indicate as one possible successional direction Esker forests. The common succession is towards the typical Western taiga with pine, spruce and some birches in higher tree layer and Juniperus communis and Sorbus aucuparia in the shrub layer. Groundwater influenced areas always have Gray alder (Laasimer, 1965; Paal, 2007) in their stand composition (Tables 1, 2) .
Western taiga habitats at present include more pine stands than are likely in the future, when spruce will become more dominant and frequent. Aging and low frequency of birch trees in sub-canopy layer will, in the absence of disturbance, decrease the presence of birches in the stands for many years; whereas the frequency of broad-leaved trees will rise, especially maple and oak (Tables 1, 2) . Currently there is an insignificant trend of increasing elm and lime frequency as showed also Lõhmus & Kraut (2010) .
In Broad-leaved forests, the dominance of oak, aspen and birch clearly shows a Graph elements as in Figure 1 . Star denotes habitat types for which corresponding diameters are significantly different (Wilcoxon signed rank test with Holm-Bonferroni correction: ***adjusted p < 0.001, **0.001 ≤ adj. p < 0.01, *0.01 ≤ adj. p < 0.05). Sample sizes of habitat types (n) are given in Table 1 
Dynamics of tree layer composition, tree age and large diameter trees in Habitats Directive Annex I forest habitats in Estonia … decreasing trend. In the next generation, spruce is therefore likely become more frequent. The dominance of shade-tolerant broad-leaved species will also increase. Light-demanding pine will totally disappear from the tree composition, as it is a relict tree species from overgrown Wooded pastures 9070. Corylus avellana dominated in shrub layer and it's frequency on plots was very high, it may even prevent the survival of shade-tolerant regrowth for a while (Tables 1, 2) . Herb-rich Spruce forests will lose pine trees from their composition and frequency of birch and aspen will decrease. The dominance of spruce will also decrease, but it will stay as a frequent tree species. The stands will be mixed spruce-forests with many deciduous tree species in all layers and a species-rich shrub layer, where Corylus avellana is frequent and mostly dominant (Tables 1, 2) .
The untouched Esker forests will develop into mixed spruce forests. The frequency of pine will substantially decrease, yet it will still remain in the composition. Together with shade-tolerant broadleaved trees and species-rich shrub layer, light-dependent oak, birch and aspen will remain quite frequent (Tables 1, 2) .
Management of Wooded pastures is required, but if this ceases, they will develop into diverse, mixed forest with dominance of birch, spruce, ash and Black alder ( Table 2) . Frequency of pine and birch will decrease, whereas maple will increase (Table 1) .
Pine will disappear from the stand composition of Deciduous swamp forests and birch will lose its dominance. Apart from a consistent presence of Black alder and a higher percentage of spruce, the diversity and percentage of broad-leaved trees will increase (Tables 1, 2) . Some changes are perhaps due to drainage (Remm et al., 2013) .
Slope forests were the only habitat type with a stable tree composition, as the difference between the species composition of the layers was low. In future, spruce will be somewhat more frequent whereas birch, aspen and pine will become less common (Tables 1, 2) .
The Bog forest habitat type includes raised bog pine forests and coniferousdominated mixed transitional bog forests. Theoretically, raised bog pine forests develop towards wooded bog or the succession may be disrupted by fires or changing water regimes. In all cases, the dominant tree species in the canopy layer, as well as in regrowth, will be pine. Transitional bog forests have variable stand composition and their succession is related to the surrounding mire-landscape evolution. There are three possible scenarios: quick acidification by Sphagnum-peat accumulation and formation of bog pine forests or continual transitional bog forests with quite stable mixed tree composition structure. Alternatively an inflow of nutrient rich water leads to the formation of deciduous swamp forests with a deep peat layer (Laasimer 1965) . Because of these naturally opposite processes, the mean tree layer composition of this habitat type, even in strictly protected forests, is unpredictable. It is possible that spruce and birch may become more abundant in future because of ongoing drainage effects (Tables 1, 2) (Remm et al., 2013) .
The main factors shaping the composition of Alluvial swamp forests are probably the impact of historical drainage, cutting and traditional agricultural land use on wooded mires (Laasimer, 1965; Etverk & Meikar, 2008; Remm et al., 2013) . Therefore, the dominance and frequency of birch, aspen and willow decreases and that of spruce, lime and ash increases (Tables 1, 2) .
The young age of trees and lack of continual stands can be detected in habitat type Riparian forests. Theoretically, their higher tree layer composition should show a variety of broad-leaved trees (Laasimer, 1965; Paal, 1997 Paal, , 2007 , but at present first successional phases with aspen and birch are dominant. Their dominance and frequency will greatly decrease in following generations, at the same time the percent-a large scale through natural disturbances (Šorohova et al., 2009) . However, in this paper we have considered the frequency of disturbances to be relatively stable. The majority of general effects described above is well known and understood, such as dead wood dynamics or the differences between pioneer-trees, spruce and the dominance of broad-leaved trees in old-growth compared with managed stands (Kohv & Liira, 2005; Liira & Sepp, 2009; Lõhmus & Kraut, 2010; Liira et al., 2011; . Some of the possible changes suggested above need further study: (1) there is no information why some present natural Dune forests and other dry pine stands are rapidly overgrowing with spruce or deciduous trees and shrubs, especially maple, oak, Sorbus aucuparia and Corylus avellana; (2) in regrowth of forests from different habitat types more oaks are now present than formerly ; (3) there is also a discussion on how long a dense Corylus avellana layer can persist in some habitat types and how this will influence oldgrowth structure in the future, as trees do not regenerate under the dense shrub layer; (4) further study is also needed to determine whether a decline in abundance of Figure 4 . Theoretical ways of succession of Annex I forest habitats, based on knowledge about the development of forest site types and communities (Laasimer, 1965; Lõhmus, 1984; Paal, 1997 Paal, , 2002 Kusmin & Jõgiste, 2006) and mapping knowhow (Palo, 2010b) . Continuous arrow -common natural succession; dashed arrow -rarely occurring succession or changes after natural disturbances (fire, windthrow, flooding). Habitat type names see Figure 1 . Joonis 4. Metsa elupaigatüüpide loodusliku suktsessiooni suunad, mis põhinevad metsakoosluste ja kasvukohatüüpide uurimustele (Laasimer, 1965; Lõhmus, 1984; Paal, 1997 Paal, , 2002 Kusmin & Jõgiste, 2006) ning elupaikade kaardistamise kogemustele (Palo, 2010b) . Pideva joonega nool -tavaline looduslik suktsessioon; katkendjoonega nool -harvaesinev suktsessioon või muutus pärast looduslikke häiringuid (tuli, tormiheide, üleujutus) . Elupaigatüüpide nimed vt joonis 1.
age of spruce will increase ( Table 2 ). The lack of large dead wood and the lower age of trees are also common for places with historical, traditional land use (Tables 1,  2, 3) . The canopy layer tree composition is expected to change in future in many habitat types as many stands are not yet in a mature phase. Even potentially late-successional habitat types such as Western taiga and Herb-rich spruce forests contained many pioneer-trees in stands tree composition, low age and a low quantity of dead wood. Most forests have probably only been for the last 20-50 years without any felling or extensive grazing. In hemiboreal forests successional changes lead in many cases to changes in the main tree species and together with natural paludification causing shifts to other Annex I forest habitat types (Figure 4 ). This may be the reason why Latvia has not accepted the Herb-rich spruce forests habitat type but has designated spruce forests as Western taiga (Kuris & Ruskule, 2006) . aspen and ash will lead to a decrease in biodiversity of lichens, bryophytes, saproxylic fungi or beetles (Jüriado et al., 2003; Mežaka et al., 2011; Queloz et al., 2011; Lõhmus & Runnel, 2014) . Taking into account that the main objective of forest nature conservation in Estonia is to protect natural processes and latesuccessional or typical hemi-boreal species (Nature Conservation Act; Lõhmus et al., 2004) , the progressive natural changes in forest habitats is not a primary concern in nature conservation policy. Nevertheless, it might become a policy issue that the relative representation of some habitat types is changing. By contrast, functionality, structural complexity of stands and connectivity (European Commission 2006; Kuris & Ruskule, 2006) between forest habitats in general is improving. This situation has occurred because most of the valuable large forest areas are already protected and there are few possibilities for the establishment of new forest conservation areas. In addition, private land owners are resisting the establishment of new reserves, and felling on State land has been too intensive. It is unlikely that the pressure of construction projects, agriculture, or political factors will affect the nature conservation status of present forest habitats on existing strictly protected land. However, intensive cutting of surrounding forests and increasing recreational activities on protected areas are realistic threats for the functionality of some forests. However, the ecological value of many forests outside protected areas are endangered because of the factors discussed above (Sustainability 2010; Kuresoo, 2012) .
Conclusions
The results from the monitoring project have indicated the long-term human influences on the current structure and composition of forest habitats in Estonia. The mean age of trees in most habitat types was generally comparable with the clear-cutting age of managed forests and only a few stands contained trees with age approaching their biological limits. The large diameter gap in most habitat types between the largest living trunks of the trees and the size of fallen dead wood, relates to the degree of maturity of the stands and the extent of selective forest cutting before the establishment of nature conservation sites. Slope forests were in the best natural condition and the stand dynamics within them were relatively well balanced. Young and first succession phase stands were prevalent in Riparian forests.
Strongly human-influenced forest habitat types such as Dune forests (fire, grazing, removal of individual trees, recreation), Esker forests (fire, grazing, selective cutting) and Wooded pastures (grazing, selective cutting) urgently need management plans to ensure the maintenance of the influence of traditional practices on the structure and composition of the stands. The results of the monitoring exercise show there are currently too many stands with ongoing natural succession.
The tree species composition of different layers can be used to infer potential future changes in forest habitat types that would develop with continuous natural succession (Western taiga, Broad-leaved forests, Herbrich spruce forests, Deciduous swamp forests, Bog forests). A decrease of pine-, birchand aspen-dominated stands is expected, as well as a potential increase in dominance or frequency of spruce and broad-leaved trees. Very dense stands of shrubs (especially Corylus avellana) are likely to dominate for some time on rich soils.
The predicted successional changes in tree composition of the forests will demand a reclassification of some patches in terms of the list Annex I habitats. In order to further understand the influence of natural processes and both present and former management practices on ecological quality and functionality of forest habitats, it is suggested that data should be compared from strictly protected sites with no felling allowed, with other forests designated as Annex I habitat where some management is allowed.
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